The Hindu Kush-Himalayan Mountains extend over 3500 km, cover 3.5 million km ² and include parts of Afghanistan, Bangladesh, Bhutan, China, India, Nepal, and Pakistan (Guija et al. 2003) . The region is bounded by the highly fertile Gangetic plains to the south and the Tarim Basin in the north. To the east is a continental scarp that extends from the Khingan Range in northeastern China through the Taihang Mountains to the eastern edge of the Yunnan-Guinzhou Plateau separating the low-lying areas of China from the QuinghaiTibetan Plateau. Extremes in altitude, relief, climate, geology, and geomorphology provide an environment that supports a complex mosaic of landscapes (Trisal 2009 ). All the major rivers in the Hindu Kush-Himalayan (HKH) countries, including the Indus, Ganges, Brahmaputra, Yangtze, Mekong, Amu Darya, and Hilmand, originate in high-altitude lakes and wetlands (Guija 2005) . A number of wetlands is known to occur in the Hindu-Kush Himalayan region in the form of lakes. In Nepal and Bhutan alone, there are 5000 high altitude lakes (Mool et al. 2001) . However, most large lakes are found in the Tibetan plateau of China and northwestern part of the HKH region (Ranade 2008 ).
The Hindu-Kush Himalayan region supports an exceptionally high biodiversity and several studies have been conducted in the area on various aspects of ecosystems (Denniston 1993) . However, there is general lack of understanding of the biodiversity of the high altitude regions and understanding of ecosystems dynamics is poor. The conservation and wise use of wetlands in these areas is severely constrained by a lack of information on their physical and ecological functioning and services (Pradhan and Shilpkar undated) . There are interesting east-west changes in the distribution of fl ora and fauna, and several species are endemic to the region (Polunin and Stainton 1984 , Ali and Ripley 1987 , Grimmett et al. 1998 , Rasmussen and Anderton 2005 . There are also several species that are endemic to some valleys and smaller parts of the region (Polunin and Stainton 1984 , Samant et al. 1993 , WWF 2009 ).
The programme on Important Bird Areas (IBAs) identifi ed 1,106 IBAs in the eight member countries of the HKH, of which around 30% (330 IBAs) are within the HKH per se. However, 73% of the total IBAs in terms of area and 57% in terms of number are outside the existing PA network . The exact number of bird species in the region SUFFREC  is unknown. However, the range states of Hindu-Kish Himalayas boast more than 1500 bird species. The HKH is the meeting point of Palearctic and Indo-Malayan fauna and fl ora. In the region, there are 126 species of globally threatened birds and an additional 85 species that are currently considered near-threatened (BirdLife International 2009).
Avian diversity in the high altitude wetlands has been studied only for a few lakes and rivers (Buckton 1998 , Mishra and Humbert-Droz 1998 , Guija et al. 2003 , Prins and van Wieren, 2004 , Bhandari 2005 , Bhandari and Joo 2007 . This is in contrast to a relatively higher number of bird studies in the lowland and midhill lakes of the region (summarized in Bhandari et al. 1994 , Bhandari 1998 , Sah 1997 , IUCN Nepal 2004 , Jha 2008 .
High altitude wetlands within the Hindu-Kush Himalayas are important as breeding areas for several wetland bird species and for many more as a staging areas. Some of the globally threatened species that are known to use or possibly use these high altitude lakes are Baer's Pochard Aythya baeri, Baikal Teal Anas formosa, Marbled Teal Marmaronetta angustirostris and the elegant Black-necked Crane Grus nigricollis. A study conducted in high altitude lakes in Ladakh found at least 14 species of birds that depend on wetlands, including the breeding of the globally threatened Black-necked Crane (Mishra and Humbert-Droz 1998) . A total of 67 bird species is said to be associated with high altitude wetlands including the Wood Snipe Gallinago nemoricola, another globally threatened species (Baral 2005 (Baral , 2007 . Avian diversity and population seems to be high in larger-sized lakes and glaciated broader valleys with rivers and streams. As most of these features are concentrated in the westernmost part of the Hindu-Kush Himalayas, the wetlands in this part tend to be much richer in avian fauna compared to the eastern part. In particular, the Ladakh region of India and Mansarovar and associated lakes in China are famous for several species of breeding water birds. Many of these birds winter farther south in the plains of the subcontinent during winter.
Several other more common bird species also breed in the high altitude wetland areas, including Bar-headed Goose Anser indicus, Ruddy Shelduck Tadorna ferruginea, Common Merganser Mergus merganser, Great Crested Grebe Podiceps cristatus, Black-necked Grebe Podiceps nigricollis, Brown-headed Gull Larus brunnicephalus and Green Sandpiper Tringa ochropus. The Bar-headed Goose is famous for its spectacular migration over the Himalayas and have been observed fl ying at a height of 9375m above Everest (Inskipp and Inskipp 1991) . This is the highest altitude recorded for a bird on its routine migration.
It is well known that species richness decreases with higher elevations (Roy and Behera 2005) . In general terms, species richness decreases from east to west of the Hindu-Kush Himalayan region. However, this general statement may not hold true for the biodiversity of the high altitudes in the HKH region. It is likely that the high altitude area in the western part of the HKH range is more biodiverse than the east. The most important of the high altitude biodiversity is the uniqueness and high level of endemism that is less evident in other parts within the HKH region. The high altitude ecosystem is extremely fragile and is as sensitive to anthropogenic disturbance as other habitats (Denniston 1993) . This makes the region very special in terms of biodiversity and its conservation (Ives 2004 ).
Threats to High Altitude Wetlands
Various studies suggest that warming in the Himalayas has been much greater than the global average of 0.74°C over the last 100 years (IPCC 2007; Du et al. 2004) . The lakes and rivers in the HKH are therefore extremely sensitive to the effects of climate change.. Climate change impacts on the physical characters of lakes and rivers will have a direct effect on biodiversity (Lacoul and Freedman 2005) . Currently, many of the high altitude lakes in the HKH tend towards an oligotrophic state (Khan and Shah undated) which is likely to be altered with climate change (Callot et al. 2009 ). The alteration of current climates increases the risk of extinction for species with narrow geographic or climatic distributions and the disruption of existing communities. Most endemic plant species may be unable to respond successfully as the rate of climate change increases and resultant invasions of weedy and exotic species from lower elevations bring accompanying problems (McCarty 2001) . No detailed investigations of snow and ice processes or their relevance to climate have taken place in most areas of the Himalayan and other high ranges (Jianchu et al. 2007 ). There is a lack of proper understanding about what possible changes climate change effects may bring to high altitude wetland and migratory birds. Some have predicted that migration of birds may be disrupted (Doswald et al. 2009 ) that avifaunal assemblages will change (Gregory et al. 2009 ) and that the habitat for some specialist species may disappear (Baral 2002 ). Climate change is already affecting many bird populations globally and many are in decline (Wormworth and Mallon 2006, Moller et al. 2008) . In general, climate change is believed to be affecting all natural ecosystems, as well as food production in agricultural systems, tourism, and mountain infrastructure (Jianchu et al. 2007 ).
Aquaculture of cold water fi sh species has been trialled in several states of India (Raina and Petr undated) and may present a threat to some species of waterbirds. The importance of the lakes for their unique fl ora and fauna and as staging and breeding areas for waterbirds should be assessed before the introducing fi sh farming. The conservation value of many important lowland lakes and wetlands have already been compromised by inappropriate fi sh farming. Consequently, remaining lowland lakes and wetlands that are unaffected by fi sh farming have become even more valuable for conservation. This will also be the case for high altitude wetlands.
The ecosystem balance that traditionally characterized trans-Himalayan Buddhist communities is degenerating because of unmanaged tourism (Goldstein 1981) . Developmental activities and increasing tourism threaten high altitude wetlands (Mishra and Humbert-Droz 1998) . Lake tourism in the HKH is mostly unmanaged with respect to in biodiversity protection. Most cases that have been investigated have shown a decrease in the biodiversity value of the wetlands following the initiation of tourism (Ranade 2008) . Tourism and biodiversity conservation can be compatible only when appropriate monitoring programmes are implemented and management authorities are able to respond to any deleterious changes. The wise use of wetlands has frequently been proposed but there remains considerable disparity between theory and practice (Bhandari 2009 ).
Grazing is a signifi cant threat to many ground nesting bird species including wetland breeding species. Therefore during the breeding season (usually March to July), some areas should be fenced or otherwise protected from grazing and trampling. However, carefully managed grazing can be a useful tool for the management of some lake shores, and wetland systems.
Wetland loss is a threat to ecological balance (Prasad et al. 2002) which in turn can lead to other undesirable consequences (Maikhuri et al. 2009 ). Therefore, the conservation of high altitude wetlands is important for both human communities and biodiversity.
Conclusion
Various issues have been raised and discussed regarding the conservation of biodiversity of mountain regions and environments (Sharma 2009 ). Strengthening of regional initiatives for wetland conservation in the HKH region requires a landscape level approach. Such initiatives are already underway (Lei 2005, ICIMOD undated) and need support from all sectors. Sound strategies for the implementation of such policies are needed both at landscape level and in many cases focussed to certain areas (Oommen undated) . Landscape level conservation, corridor and connectivity preservation as well as work on focussed sites are required concurrently if signifi cant progress on wetland conservation is to be made within the high HKH region.
